Discussion  by unknown
JOURNAL OF VASCULAR SURGERY
September 2007412 Crutchley et al15. Mitchell RM. Renal cooling and ischaemia. Br J Surg 1959;46:593-7.
16. Green CJ, Pegg DE. Mechanism of action of “intracellular” renal
preservation solutions. World J Surg 1979;3:115-20, 143-4.
17. Collins GM, Green RD, Boyer D, Halasz NA. Protection of kidneys
from warm ischemic injury. Dosage and timing of mannitol administra-
tion. Transplantation 1980;29:83-4.
18. Bogardus GM, Schlosser RJ. The influence of temperature upon isch-
emic renal damage. Surgery 1956;39:970-4.
19. Cockett AT. The kidney and regional hypothermia. Surgery 1961;50:
905-10.
20. Farcon EM, Morales P, al-Askari S. In vivo hypothermic perfusion
during renal surgery. Urology 1974;3:414-20.
21. Leary FJ, Utz DC, Wakim KG. Effects of continuous and intermittent
renal ischemia on renal function. Surg Gynecol Obstet 1963;116:
311-7.
22. Ward JP. Determination of the Optimum temperature for regional
renal hypothermia during temporary renal ischaemia. Br J Urol 1975;
47:17-24.
23. Haddad M, Barral X, Boissier C, Bouilloc X, Beraud AM. Extracor-
poreal repair of renal artery branch lesions. Eur J Vasc Surg 1989;3:
435-41.
24. Rundback JH, Sacks D, Kent KC, Cooper C, Jones D, Murphy T, et al.
Guidelines for the reporting of renal artery revascularization in clinical
trials. American Heart Association. Circulation 2002;106:1572-85.
25. Wilson DH, Barton BB, Parry WL, Hinshaw LB. Effects of intermittent
versus continuous renal arterial occlusion on hemodynamics and func-
tion of the kidney. Invest Urol 1971;8:507-15.
26. Jones WR, Politano VA. The effects of renal artery occlusion on renal
function under normothermia and regional hypothermia. J Urol 1963;
89:535-40.
27. DishartMK, Kellum JA. An evaluation of pharmacological strategies for
the prevention and treatment of acute renal failure. Drugs 2000;59:
79-91.
28. Zacharias M, Gilmore IC, Herbison GP, Sivalingam P, Walker RJ. In-
terventions for protecting renal function in the perioperative period.
Cochrane Database Syst Rev 2005:CD003590.
patients. Of those, seven patients were discovered by intraoperative29. Ahmad N, Pratt JR, Potts DJ, Lodge JP. Comparative efficacy of renal
preservation solutions to limit functional impairment after warm isch-
emic injury. Kidney Int 2006;69:884-93.
30. Karam G, Compagnon P, Hourmant M, Despins P, Duveau D, Noury
D, et al. A single solution for multiple organ procurement and preser-
vation. Transpl Int 2005;18:657-63.
31. Barral X, Gournier JP, Frering V, Favre JP, Berthoux F. Dysplastic
lesions of renal artery branches: late results of ex vivo repair. Ann Vasc
Surg 1992;6:225-31.
32. Dubernard JM, Martin X, Mongin D, Gelet A, Canton F. Extracorpo-
real replacement of the renal artery: techniques, indications and long-
term results. J Urol 1985;133:13-6.
33. Knobloch K, Wiebe K, Lichtenberg A, Fischer S, Gohrbandt B, Haver-
ich A. Ex vivo repair and renal autotransplantation for complex renal
artery aneurysms in a solitary kidney. Ann Vasc Surg 2005;19:407-10.
34. Dean RH, Meacham PW, Weaver FA. Ex vivo renal artery reconstruc-
tions: indications and techniques. J Vasc Surg 1986;4:546-52.
35. Hansen KJ, O’Neil EA, Reavis SW, Craven TE, Plonk GW, Jr., Dean
RH. Intraoperative duplex sonography during renal artery reconstruc-
tion. J Vasc Surg 1991;14:364-74.
36. van Weel V, van Bockel JH, van Wissen R, van Baalen JM. Intraopera-
tive renal duplex sonography: a valuable method for evaluating renal
artery reconstructions. Eur J Vasc Endovasc Surg 2000;20:268-72.
37. Dougherty MJ, Hallett JW, Jr., Naessens JM, Bower TC, Cherry KJ,
Gloviczki P, et al. Optimizing technical success of renal revasculariza-
tion: the impact of intraoperative color-flow duplex ultrasonography. J
Vasc Surg 1993;17:849-56; discussion 857.
38. Okuhn SP, Reilly LM, Bennett JB, Hughes L 3rd, Goldstone J,
Ehrenfeld WK, et al. Intraoperative assessment of renal and visceral
artery reconstruction: the role of duplex scanning and spectral analysis.
J Vasc Surg 1987;5:137-47.
Submitted Jan 15, 2007; accepted Apr 11, 2007.
Additional material for this article may be found online
at www.jvascsurg.org.DISCUSSION
Dr G. Patrick Clagett (Dallas, Tex). This is one of the larger
series of ex-vivo or partially ex-vivo renal artery reconstruction and
the results reflect the excellence that one has come to expect from
Dr Hansen’s group. My experience pales in comparison, so I have
little with which to disagree. However, I have three questions:
One, could you provide more detail regarding the precise
nature of the technical problems that led to the need for immediate
revision or postoperative occlusion? The overall incidence of this
problem was approximately 20% in your series, and it would be
helpful to know further details in order to prevent this complica-
tion. What led to the occlusions? Small vein graft kinks? Intimal
flaps? Anastomotic narrowing?
Two, along these lines, do you think the technique of syndac-
tylizing multiple renal artery branches is sometimes problematic? I
have found that this technique can lead to kinking of one or the
other branches and does not always anastomose comfortably to a
vein graft. Because of this, I have preferred either bypassing to
individual branches with branched vein grafts or reimplantation of
accessory branches into either the main renal artery, a vein graft or
even a vein patch after excision of most of the aneurysm wall.
Three, how important is the potassium-rich renal preservation
solution? I agree that the temperature of the renal preservation solu-
tion is probably more important than the composition, and I am
concerned about the possibility of causing inadvertent hyperkalemia
at the completion of the reconstruction. Has this been a problem? I
appreciate the opportunity to discuss this paper and commend the
authors on an excellent presentation and a fine paper.
Dr Teresa Crutchley:With respect to your first question, we
did identify early technical problems in 18.2%, or 12, of ourduplex, which we have performed routinely since 1992. Half of the
technical problems discovered using intraoperative duplex were
defects at the proximal anastomosis or at the aortic clamp sites, and
the other half were due to stenoses at the branch level of repair.
The remaining five patients were occlusions identified on postop-
erative angiography. One of these patients was the previously
discussed solitary kidney who was anuric postoperatively and was
revised immediately for kidney salvage. The remaining four of our
occlusions were clinically inapparent until the angiogram obtained
a week out from surgery, and were therefore not candidates for
intervention.
Regarding your second question about syndactylization, it is
our practice to combine segmental branches whenever possible
into one or two patches that can be anastomosed to the bypass
graft; however, if there is a branch that appears to twist or kink
when combined, it will be anastomosed separately.
Finally, with respect to our use of an intracellular-type perfus-
ate, which is potassium-rich, while we agree that hypothermia is
the more important adjunctive therapy, we also feel that it is
important to use an intracellular composition because it limits the
ion exchange and volume shifts that occur when the sodium-
potassium ATPase pump is inactivated during periods of hypother-
mia. This contributes to less cellular edema. We have not encoun-
tered problems with hyperkalemia, most importantly because in
mobilizing the entire kidney, the collateral blood supply is dis-
rupted. In addition, the renal artery and vein are controlled, as is
the ureter. The amount of potassium that enters a patient’s circu-
lation upon release of the clamps is approximately 10 mEq, which
corresponds to the amount of perfusate left in the kidney upon
re-establishing perfusion.
